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наращивании	 запасов,	 так	 как	УВ‐потенциал	 осадочного	 чехла	 в	 значительной	мере	 исчерпан.	Доказатель‐




ганического	 углерода.	 Рассматривается	 Гильберт‐преобразование	 временного	 разреза	МОГТ	 по	 фрагменту	
геотраверса	«Батолит‐1»,	проходящего	через	Катангскую	седловину,	НПС	и	Предпатомский	прогиб,	а	также	
геофизические	материалы	и	 данные	 скважин	на	нем.	На	 основе	 оригинальных	построений	 по	 геолого‐гео‐
физическим	данным	и	моделирования,	увязываемых	в	развитие	гипотезы	с	эволюцией	авлакогена	и	покры‐
вающей	 его	 аллохтонной	 пластины,	 получены	 аргументы	 подтверждения	 существования	 кристаллической	
пластины,	вскрываемой	скважинами	в	основании	НПС,	и	развития	под	ней	отложений	нижнего	венда	и	ри‐















The	 studies	were	 conducted	 in	 the	 territory	 of	 the	
Nepa‐Peleduy	 arch	 (NPA)	 of	 the	 Nepa‐Botuoba	 ante‐
clise	 (NBA)	within	 the	 southern	 reach	 of	 the	 Siberian	
platform.	That	region	is	strategically	 important	for	the	
Russian	Federation	for	it	represents	2/3	of	the	gas	re‐
serves	 and	 all	 NBA	 oil	 reserves,	 including	 the	 large	
Verkhnechonskoye	and	Talakanskoye	gas	and	oil	fields	
and	 the	 unique	 Chayandinskoye	 oil	 and	 gas	 fields.	
Those	form	the	main	supply	source	for	the	ESPO	pipe‐
line	and	the	presently	under	construction	Power	of	Si‐
beria	 gas	 pipeline	 [Vorobyov	 et	 al.,	 2006;	 Karagodin,	
1980]	(Fig.	1).	The	problem	lies	in	the	further	increase	
of	 hydrocarbon	 reserves,	 because	 the	 sediment	 cover	
of	 the	 dome	 is	well	 studied	 and	 the	 prospects	 for	 the	
discovery	 of	 new	 large	 deposits	 in	 it	 are	 small.	 With	
that	 objective,	 it	 becomes	 important	 to	 include	 in	 the	
prospection	 scheme	 the	 crystalline	 basement	 and	 the	
deep	formations,	where	non‐conventional	formation	of	
hydrocarbons	 is	 possible	 [Alekseev	 et	 al.,	 2002;	 Ale‐
ksandrov	 et	 al.,	 2014;	 Ivannikov,	 Kuznetsov,	 2010;	
Sokolov,	 2001].	 The	 scientific	 side	 of	 such	 exploration	
may	be	the	identification	of	the	controversial	nature	of	
the	NPA	deposits	 located	near	 the	basement	 in	a	 low‐
capacity	sediment	cover	with	a	 low	content	of	organic	
carbon	 and	 the	 absence	 of	 conditions	 for	 the	 long‐
range	migration	of	hydrocarbons.	
In	the	1990s,	the	Corresponding	Member	of	the	RAS	








would	 migrate	 upward	 through	 fractures,	 forming	 oil	
and	 gas	 deposits	 within	 the	 sedimentary	 cover,	 repre‐
sented	by	 the	Vendian	 terrigenous	complex	and	Vendi‐
an‐Cambrian	 carbonate	 rocks,	which	 lack	 organic	mat‐
ter.	 In	 this	 model,	 a	 significant	 potential	 under	 the	 al‐
lochthon	should	remain	unclaimed	[Sokolov,	2001].	
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by	 an	 allochthonous	 block	 of	 crystalline	 basement	 at	
the	 base	 of	 the	 NPA.	 However,	 the	 model	 of	 a	 deep	
structure	 built	 on	 these	 data	 differs	 in	 the	 structure	
and	 dynamics	 of	 the	 formation.	 The	 allochthonous		
cover	 is	a	subhorizontal	relict	crystalline	terrane	 from	
the	 denudative	 allochthonous	 block	 of	 the	 granite‐
gneiss	 layer	 of	 the	 crust,	 pulled	 from	 the	 Pre‐Patom	
basement	 trough	 to	 the	 paleorift	 during	 the	 Late	
Riphean.	At	the	same	time,	the	authors	closely	link	the	
genesis	 of	 the	 terrane	 with	 the	 expected	 evolution	 of	
the	paleorift	[Berzin	et	al.,	2015]	(Fig.	2).	
The	 results	 obtained	 are	 indirect	 evidence	 of	 the	
hypothesis,	and	the	model	constructed	is	too	schematic	
to	allow	solving	a	 range	of	detailed	problems	associa‐
ted	 with	 Sokolov’s	 model.	 A	 more	 substantive	 model	
would	 require	a	 reliable	 confirmation	of	 the	existence	
of	 a	 crystalline	 terrane	 that	 is	opened	by	wells	on	 the	
roof,	an	assessment	of	 its	thickness,	and	a	clarification	
of	 the	 occurrence	 and	 the	 field	 characteristics	 of	 the	
sediments	 under	 the	 terrane.	 The	 purpose	 of	 our	 re‐










eastern	 fragment	 of	 the	 Batholith‐1	 geotraverse	 was	
studied,	from	the	junction	zone	of	the	anteclise	with	the	
Pre‐Patom	 trough	 (eastern	 NBA	 side)	 to	 the	 junction	
with	the	Katanga	saddle	(western	NBA	side)	[Detkov	et	
al.,	 2007]	 (see	 Fig.	 1).	 Common	 Depth	 Point	 (CDP)	
seismic	sections,	profile	gravity	magnetic	observations	
and	 deep	 well	 data	 logging	 on	 the	 profile	 were	 ana‐






Hilbert	 transforms	 of	 the	 seismic	 sections,	 strati‐
graphic	correlation	and	cyclicality	were	analysed	using	
the	RITM	program	[Berzin	et	al.,	2011;	Afanasiev,	1984].	




radius),	 calculated	 in	 several	 logging	 curve	 analysis	
windows	 [Berzin	 et	 al.,	 2011].	 The	 acoustic	 sounding	
log	(ASL)	curve	is	the	base	for	constructing	SDS	for	the	
terrigenous‐sulfate‐carbonate	 section	 of	 the	 NPA.	 The	
comparison	 of	 SDS	with	 a	 lithological	 section	 and	 the	
results	of	numerical	modelling	suggest	that	they	reflect	
changes	 in	 the	 gradient	 (coarseness)	 and/or	 disjunc‐
tiveness	 (number	 of	 layers	 per	 unit	 length)	 in	 the	 se‐
dimentary	cover,	as	well	as	the	directions	of	sediment	
progradation	 or	 retrogradation,	 which	 form	 facially	
specific	 lithological	 series	 of	 sediments	 [Berzin	 S.A.,	
Berzin	 A.G.,	 2011;	 Berzin	 et	 al.,	 2011].	 The	 SDSs	 were	
used	to	establish	the	characteristics	of	cyclic	sediment	
facies	 variations	 of	 the	 Vendian‐Cambrian	 Chayandin‐





























The	 results	 of	 our	 analysis	 largely	 depend	 on	 the		
geological	 interpretation	 of	 the	 phenomenon	 observed	
in	 the	 Hilbert	 transform	 of	 the	 eastern	 fragment	 of		
the	Batholith‐1	geotraverse.	Pronounced	 ’subbasement’	
reflections	 are	 imaged	 below	 the	 penetration	 marks		
of	 the	 roof	 of	 crystalline	 rocks	 in	 the	 territory	 of	 the	
Nepa‐Peleduy	 arch.	 Other	 features	 are	 also	 noted	 that		
do	not	meet	 the	 traditional	 ideas	of	 the	arch	as	an	ele‐
vated	 part	 of	 the	 larger	 platform	 structure	 of	 the	 syn‐
depositional	 development	 with	 a	 consolidated	 founda‐
tion	(Fig.	3).	
1.	 The	 seismic	 section	 of	 the	 wells	 drilled	 on	 the	
NPA	 fields	 shows	 that	 the	 crystalline	 rocks	 are	 pene‐
trated	at	close	occurrence	times.	At	the	same	time,	the	
opening	 line	 is	 located	 almost	 horizontally	 and	 dis‐
cordantly	in	relation	to	the	monoclinal	lifting	of	the	re‐







Usolye	 suite)	 and	 R0	 (Vend‐Paleozoic	 base	 complex)	
[Larkin,	Valchak,	2007].	At	the	same	time,	horizon	Bwith	
the	 stratigraphic	 analogues	 of	 the	 sub‐Osinsky	 salts	 in	
the	Talakan	area	was	found	at	much	higher	levels,	while	
the	 reflections	 of	 the	 lower	 Vendian	 revealed	 by	Well	
804	correlate	with	horizon	B.		
3.	In	the	proposed	junction	zone	of	the	western	side	






































































































































































































































































































































































































































































































































































































































































































































































































































M.R. Marsanova, A.G. Berzin: The deep structure of the Nepa-Peleduy arch… 
 964 
which,	 with	 the	 consolidated	 foundation	 on	 the	 arch,	
should	 be	 reflected	 in	 the	 gravitational	 field	 by	 the	
gravitational	step,	but	it	is	not	reflected	(see	Fig.	3).	
The	 noted	 features	 in	 the	 framework	 of	 Sokolov’s	
model	 of	 the	 NPA	 geological	 structure	 need	 to	 be	 ex‐
plained,	 and	 therefore	 the	 geological	 arguments	 sup‐
porting	the	hypothesis	and,	in	the	first	place,	asserting	
the	reality	of	the	existence	of	the	allochthonous	terrane	
(and	 hence	 the	 paleorift	 under	 it)	 and	 its	mechanical	
and	 petrographic	 parameters	 are	 important.	 One	 of	








neighbouring	wells,	 passed	 about	 660	m	 along	 it	 and	
supposedly	stopped	in	Riphean	rocks	(R2?).	
It	 is	 assumed	 that	 the	well	 reached	one	of	 the	 gra‐
ben‐like	 structures	 of	 the	 foundation	 where	 Riphean	
formations	have	been	preserved,	since	the	Nepa‐Botu‐
oba	anteclise	 in	the	Riphean	time	was	the	largest	area	
of	 denudation	 [Anuprienko	 et	 al.,	 1989;	 Detkov	 et	 al.,	
2007].	 An	 alternative	 point	 of	 view	 is	 that	 the	 well	
reached	an	erosion	 ’window’	 formed	during	the	denu‐
dation	 of	 the	 allochthonous	 block	 down	 to	 a	 pene‐
planed	crystalline	terrane	[Berzin	et	al.,	2015].	
Due	 to	 an	 ambiguity	 of	 the	 age	 determination	 of	
several	lower	Vendian	suites	in	the	Siberian	platform’s	
inner	 regions,	 it	 is	 important	 to	 establish	 a	 regional	
erosion	 surface	 in	 Well	 804	 as	 a	 reference	 boundary	
between	 the	Riphean	and	 the	Vendian	 [Shemin,	2007].	
In	 our	 study,	 the	 RITM	 program	 was	 used	 to	 built	 a	





regional	 erosion	 boundary	 at	 –1560	 m	 based	 on	 the	
onset	of	megacycles	successions	(closure	of	 the	analy‐
sis	windows)	deeper	than	its	occurrence	(Fig.	4).	
On	 the	SDS	 in	 the	section	of	 the	Vendian	and	Cam‐
brian,	 one	 of	 the	 largest	 Vendian	 –	 Lower	 Cambrian	
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distinguished	in	the	Talakan	area.	It	includes	three	1st‐
order	 macro‐cyclites	 (reprocyclites).	 Fundamentally	
new	 is	 the	 inclusion	 of	 fuzzy	 sediments	 of	 the	 lower	
Vendian	in	the	SDS	mega‐cyclites	(Fig.	4).	Synchronous	
growths	of	parameter	R	 in	different	analysis	windows	
are	 timed	 to	 the	 borders	 of	macro‐cyclites,	where	 the	
transition	 from	regressive	to	transgressive	sedimenta‐










an	 erosion	window	 in	 the	 crystalline	 terrane	 (Fig.	 5).	
The	simulation	results	indicate	that	the	position	of	the	
regional	erosion	layer	between	the	Vendian	and	Riphe‐
an	 below	 the	 top	 of	 the	 crystalline	 rocks	 can	 be	 ex‐
plained	 only	 in	 the	 case	 of	 an	 erosion	window	 in	 the	
crystalline	terrane	and	is	an	argument	for	the	existence	
of	 such	 a	 window	 but	 also	 of	 the	 slab	 of	 crystalline	
rocks	 itself.	According	 to	 the	models,	 such	 a	 ‘window’	
was	 formed	 in	 the	 process	 of	 erosion	 of	 the	 granite‐
gneiss	 block	 to	 the	 state	 of	 a	 terrane	 of	 critical	 thick‐
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thone	 crystalline	 terrane	 suggests	 that	 underneath	 at	
the	NPA	base,	there	is	an	inverted	paleorift	system	con‐
taining	 lower	Vendian	and	Riphean	deposits,	and	con‐
firms	 that	 reflections	 from	 such	 a	 system	on	 the	 time	
section	are	real	(see	Fig.	3).	
The	 non‐anomalous	 field	 ΔG	 in	 the	 interval	 of	 the	
difference	 in	 the	 depth	 of	 the	 crystalline	 rocks	 roof	
(pickets	 680–710	 km)	 confirms	 that	 the	 wells	 in	 the	
NPA	 territory	 do	 not	 reach	 the	 true	 crystalline	 base‐
ment	but	penetrate	to	the	roof	of	a	subparallel	crystal‐
line	terrane	of	relatively	small	thickness.	The	very	sur‐
face	of	 the	basic	 granulitic	 blocks	of	 the	paleorift	 sys‐
tem	 lies	deep	here.	This	 is	 evidenced	by	 the	observed	




2nd	 to	 the	 intermediate	 block,	 and	 the	 3rd,	 presuma‐
bly,	corresponds	to	the	western	side	(see	Fig.	3).	





















contrary,	 in	 the	wells	 located	 in	 the	Pre‐Patom	trough	
(structure	IV),	the	opening	line	shifts	to	the	end	of	the	
spectra,	positioning	the	true	crystalline	basement.	This	
feature,	 in	 conjunction	 with	 others,	 allowed	 establi‐
shing	 the	 position	 of	 the	 eastern	 side	 of	 the	 paleorift	
system	and	the	termination	of	the	relic	allochthon	ter‐
rane	 covering	 it	 east	 of	Well	 826	 [Berzin	et	al.,	2015].	
The	occurrence	of	 this	 feature	 is	 logically	expected	to‐
ward	the	west	of	the	section	fragment	in	the	joint	area	
of	the	NPA	and	the	Katanga	saddle,	where	the	depth	of	
the	 surface	 of	 crystalline	 rocks	 in	Well	 2	 in	 the	 Sanar	
area	is	 located	on	the	wavelet	section	in	the	middle	of	
the	 spectrum,	 and	 in	 Well	 YuCh‐107	 in	 the	 Katanga	
saddle,	it	descends	to	the	end	of	the	spectrum	(see	Fig.	
4).	 The	probable	position	of	 the	western	 side	 and	 the	
change	of	 types	of	 the	 geological	 section	 are	 specified	
on	 PK	 810	with	 the	 involvement	 of	 other	 geophysical	








tion	 of	 the	 CDPM	 imaged	 by	 the	 Batholith‐1	 geotra‐
verse,	we	 have	 confirmed	 the	 validity	 of	 the	 scientific	
ideas	proposed	by	B.A.	Sokolov	about	the	existence	of	a	
relict	 crystalline	 terrane	 from	 the	 base	 of	 the	 Nepa‐
Peleduy	 arch.	 This	 denuded	 allochthonous	 granite‐
gneiss	block	overlies	the	paleorift	system	that	contains	
lower	Vendian	and	Riphean	sediments.		
According	 to	 our	 estimations,	 the	 thickness	 of	 the	
crystalline	 plate	 is	 330	 m.	 The	 lower	 Vendian	 and	
Riphean	deposits	predicted	under	 the	 terrane	need	 to	
be	further	investigated	as	potentially	productive	reser‐
voirs.	The	revealed	position	of	 the	western	side	of	 the	
inverted	 aulacogen	 and	 the	 termination	 of	 the	 alloch‐
thonous	plate	covering	it	suggest	a	different	geological	
section	 further	west.	The	results	of	our	studies	can	be	
used	 as	 an	 additional	 justification	 to	 develop	 target	
drilling	 of	 deep	wells	 and	 discover	 ‘subbasement’	 de‐
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